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New  receivers  (Ashtech 2- 12,  AOA  Benchmark,  AOA  TurboRogues  upgraded  with  ACT, 
JAVAD, etc.. ) in  the  IGS  network  provide  direct  pseudorange  observables  P1  and P2 
without  the  use  of  Y-codes.  The  AOA  Rogue  and  TurboRogue (TR), which  currently 
comprise  the  core  of  the  IGS  network,  use  CA  code  and  track  the  cross-correlated  (P2-P1) 
pseudorange  and  the  (L2-L1)  phase  differences  to  produce  synthesized  versions of P2 and 
L2.  Their  "P1 " (which is actually  C  1)  and  L1  observables  are  formed  by  tracking  the  CA 
code. 

The  difference  between  C1  and  P1 is not  mean  zero,  but  can be biased  by  up  to 2 ns ( 6 0  
cm.)  These  biases  vary  among  the  GPS  satellites  and are fairly  stable  over  time.  The  effect 
of using  ionosphere-free  range  measurments  to  kinematically  positioning  a  direct  tracking 
PUP2  receiver  with  precision  IGS  GPS  orbits  and  C1  clocks,  without  a  accounting  for this 
bias,  can  degrade  the  scatter  in  the  vertical  from  74  cm  to 88 cm,  and  in  the  horizontal  from 
40 cm  to 50 cm.  However,  because  of  the  lower  noise  in  the  phase  measurements, 
ionosphere-free  phase  measurements  added  to this kinematic  positioning  reduce  the scatter ' 

down to 3-4  cm  in  the  vertical  and  2-3  cm  in  the  horizontal  regardless  of  whether this bias 
is  accounted  for.  For  static  positioning,  again  phase  and  range  measurements  with  and  with . :- , 
out this bias  produce  the  nearIy  identical  results,  with  the  only  consequence  an  increase in . ' .  *.. . 
the  dual-frequency  range  noise  from,  for  example, 33- cm  to 37 em. 

Conversly  because  the  GPS  control  segment  uses  GPS  P  code  measurements to compute . . . ..; : . ~ . _  

the  broadcast  GPS  orbits  and  clocks  corrections, a C1 only  GPS  user  range  error CURE) ~ T -  ,. :.:.-,:. 1. . '  I .  -~ . 

will be increased as much as a half a meter  over a P1 user's due to this P1 fo C1 bias-..-- :: :" . .  :, - 
We  have  monitored  these  bias  intermittently  at JPL since  1997 with a  network  of 14 
Ashtech 2-12 receivers in real-time.  At  hourly  increments, a new  network  solution  of the 
C1-P1  bias  solutions is computed,  and  the  results  averaged  over  several  week periods to 
obtain  the  values of these  biases. 
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The  work described in this paper was performed  by  the  Jet  Propulsion  Laboratory, 
California  Institute of Tecbnology,  under  contract  with  the  National  Aeronautics  and  Space 
Administration. 
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